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[SOLUTION] 

Using the roll parallelism measuring instrument 
(2, 10) equipped with four contactors 4a - 7a 
and/or 4b-7b for contacting with a roll 
longitudinal surface, and gyro A and gyro B, 

the horizontal deflection angle (theta) of the 
comparative rolls 1m to the reference rolls 1s 
and the vertical deflection angle (phi) are 
measured. 

In measuring, a gyro supporting enclosure 3 
is set to a predetermined attitude to a roll by 
contacting all the front ends of contactor 4a - 7a 
and/or 4b-7b simultaneously with a roll 
peripheral surface. 

Gyro A and gyro B are hung and supported in 
the vertical direction by a housing 3 through the 
gimbals which has a biaxial versatility. 
The automatic measurement of the gyro drift by 
the earth rate and heating up is carried out. 

Automatic correction of the part measured 
value is carried out. 


01/01/16 


3/39 


(C) DERWENT 



DERWEMT 

J P 1 0-1 60432-A * 

THOMSON SCIENTIFIC 



1s: Reference roll 

2: Measuring device 

3: Housing (gyro supporting member) 

4a-7a, 4b-7b:contactor 

8: A gyro unit (gyro A, gyro B) 

10: Treater 

11 : Power supply switch 

12: Set switch 

13: Indicator 

14: Battery 

20: wire harness 

21:memory switch 

22: Recall switch 

23:up switch 

24: Down switch 

(b) angle data, Power & control signal 
[4Wrt»#©ttH] [CLAIMS] 
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[CLAIM 1] 

The member which supported the gyroscope is 
contacted with a predetermined attitude to a 
first roll. Subsequently this member is contacted 
with a predetermined attitude to a second roll. 

It contacted to the second roll opposing to the 
angle of the above-mentioned member when 
contacting a first roll based on the signal of a 
gyroscope. Roll parallelism measurement which 
obtains the difference of the angle of the 
above-mentioned member at that time. 


[CLAIM 2] 

A roll parallelism measuring instrument 

equipped with gyroscope; 

four contactors whose the front end for 

contacting with the curved surface of a roll 

exists on the same flat surface; 

member which supports an above-mentioned 

gyroscope and a contactor; 

indication input means; 

and 

angle drift information formation means to be 
connected to an above-mentioned gyroscope 
and indication input means, and to form angle 
drift information depending on the angle 
variation of an above-mentioned supporting 
member in response to the indication of this 
indication input means based on the signal of 
this gyroscope; 


SEgteHK, ^■T-'rer«:itt£i- 
If ^i"*^ ; Srfilx., 

ftSJJtLR h'V7 Fillip 
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[CLAIM 3] 

The device is further equipped with the gimbals 
which hangs rotatably and supports a 
gyroscope to the biaxial which crosses 
orthogonally. 

Angle drift information formation means carries 
out the automatic measurement of the drift 
velocity of the signal of a gyroscope, and 
corrects angle drift information corresponding to 
this drift velocity.; 

The roll parallelism measuring instrument of 
Claim 2. 


[DETAILED DESCRIPTION OF INVENTION] 
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[TECHNICAL FIELD] 

This invention relates to a drift measurement of 
the parallelism between the some rolls arranged 
in parallel. 

Especially, it relates to the measurement of the 
angle (deflection angle from parallellelism) 
made by the main axle line of the other roll to 
one center axle line of a multiple roll. 

[0002] 


[0 0 0 3] 
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[PRIOR ART] 

An installation which carries out continuous 
conveyance of things strip-shaped, such as a 
steel plate, is equipped with some conveyance 
rolls to support and induces this thing strip- 
shaped. 

Or, they are used for feed-actuating. 

Unless each axis of these conveyance rolls is 
mutually parallel, thing strip-shaped cannot be 
conveyed in the desired direction. Thing strip- 
shaped meanders in a zigzag direction, or a 
wrinkle and a crack are produced in thing strip- 
shaped. 

Moreover, thing strip-shaped may fracture by 
the case. 

On production of strip-shaped thing, it is easy 
to produce a problem on quality. 

[0003] 

For example, as shown in Figure 7, when a 
strip-shaped steel plate is conveyed, supported, 
or guided by four rolls 1s, 1m1-1m3 in a certain 
place, a steel plate is set up here so that the roll 
1s attitude which reaches first may become 
substantially parallel to the conveyance roll (not 
shown) of upperstream side in the steel-plate 
movement direction. Roll 1m1-1m3 is set up in 
parallel to roll 1s. 

In four rolls 1s, 1m1-1m3, the roll 1s is a 
reference roll. 
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The shape of a roll is defined according to the 
kind of conveyance target object (steel plate), 
and size, tensile strength applied to a 
conveyance target object, and the content of 
the process to a conveyance target object etc. 

As a roll shape, for example, straight shown 
as (1) in (b) of Figure 7, sign crown shown as 
(2), taper crown shown as (3) or narrow body 
shown as (4) are mentioned. 


[0004] 

There are grade differences as to how easy it is 
to produce a meanderer depending on a roll 
shape. 

However, when the parallelism of roll 1m1- 
1m3 has shifted to 1s of reference roll (It 
inclines), it is easy to produce a meanderer, 
and, a tensile-strength difference is produced in 
the width direction of a steel plate. A wrinkle 
and a crack are produced. 

Moreover, it may fracture by the case. 


[0005] 

For meanderer prevention of strip-shaped thing, 
there are also solutions, such as "the 
meanderer control by the roll steering" and "the 
meanderer control by the roll crown" etc. 
However, about the meanderer resulting from 
the misalignment of the axial direction of a 
conveyance roll, it is fundamental that the 
parallelism between rolls is measured (whether 
it is horizontal or a roll is arranged in character- 
like "ha" sequence on vertical surface), and that 
between rolls is adjusted in parallel mutually 
based on a measurement. 

As this method, the levelness (inclination of 
the in the vertical directions) of a roll axis is 
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measured first. The alignment of a roll axis is 
taken so that a roll axis may become level. That 
is, an axial position is altered by adjusting the 
attachment position of the bearing which is 
supporting the ends of a roll axis, and then a roll 
is set to level. Next the drift (right and left 
directional inclination) of the direction of the 
horizontal surface of a roll axis is measured. 
The alignment of a roll axis is taken so that the 
direction of a roll axis becomes in the right- 
angled direction to the strip-shaped thing 
longitudinal direction. That is, an axial position 
is altered by adjusting the attachment position 
of the bearing which is supporting the ends of a 
roll axis. The parallelism of a multiple roll is 
adjusted. 


[0 0 0 6] 
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[0006] 

As the PRIOR ART about a roll alignment 
measurement (parallelism measurement), for 
example, with the method by the Unexamined- 
Japanese-Patent 6-307845, a laser or a 
ultrasonic sensor is installed to the intermediate 
position of a roll row. a beam is transmitted (and 
received) toward some rolls rotating this 
detector. 

And distance to each roll surface is measured. 
Based on the angle of rotation and the 
measurement distance of this detector, the 
shortest distance between a detector and each 
roll is calculated. The roll position has been 
obtained. 


[0 0 0 7] 
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[0007] 

Moreover, the method and the device by the 
Unexamined-Japanese-Patent 7-103705, uses 
the angle meter which consists of a L-shaped 
cross sectional long strip-shaped contact 
section of and the roll contact section rotatably 
attached to the upper part of this strip-shaped 
contact section. 
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That is, a strip-shaped contact section is 
contacted with the longitudinal-direction edge of 
strip-shaped thing. A roll contact section is 
contacted with a roll longitudinal surface. Both 
angle difference is read from a scale plate. 


[0008] 

Moreover as the method of calculating for the 
parallelism between two rolls of a pair, there is a 
method of winding a thread one time in the 
shape of a loop between both rolls. 

First it is made to wind a thread one time in 
the shape of a loop between both rolls in close 
to a roll center section. Thread length is 
measured and the distance between rolls is 
calculated. Next it is made to wind a thread one 
time in the shape of a loop between both rolls in 
close to a roll end part. Thread length is 
measured. 

Furthermore also in the other-end section of a 
roll, thread length is measured similarly. It 
calculates for a roll parallelism from the 
difference of thread length. It is the method of 
taking roll alignment. 

[0009] 
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[PROBLEM ADDRESSED] 

However the method by the Unexamined- 
Japanese-Patent 6- 307845 has the 
complicated structure of a device. 

The duration is required to installation of the 
device of measuring time. Moreover the field 
which can be used may be restrained on a 
measurement principle. 

Moreover when the method and the device by 
the Unexamined-Japanese-Patent 7- 103705 
are used, as for a measurement which satisfies 
request accuracy, difficulty is anticipated. 

For example, in the conveyor of the strip- 
shaped steel plate which used the roll 2m wide, 
the amount of permissible deviations in the end 
part is about 0.5 mm. 

Since it is approximately (1.5/100) degrees 
when converting to an angle, it cannot be said 
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that the measurement accuracy of this device is 
enough. 

Moreover as for the method of taking roll 
alignment using a thread, the error by stretch of 
a thread etc. is included, or the access at the 
time of taking roll alignment is not easy, either 
(A scaffold needs to be constructed in the roll 
upper part). 
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[0010] 

Thus, measuring roll alignment in the present 
condition has difficulty in practice. 

On the one hand, it has been the important 
subject to correspond to thin-izing and wide- 
ization and to attain the stable conveyed board 
(continuous conveyance) of strip-shaped steel- 
plate manufacture especially in a cold-thin line. 


[0011] 

This invention aims at measuring the 
parallelism between rolls rapidly with high 
accuracy. 


[0012] 


[0012] 
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[SOLUTION OF THE INVENTION] 

(1) With this invention, Member (3) which 
supported the gyroscope (A, B) is contacted 
with a predetermined attitude to a first roll (1s). 
Subsequently this member (3) is contacted with 
a predetermined attitude to a second roll (1m). 

It contacted with the first roll (1s) based on 
the signal of a gyroscope (A, B). The difference 
((theta), (phi)) of the angle of above-mentioned 
member (3) when contacting with a second roll 
(1m) to the angle of above-mentioned member 
(3) at that time is obtained. 


[0 0 13] 
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In addition, in order to make understanding 
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easy, the symbol which is shown in a drawing 
and attached to the correspondence element or 
the correspondence matter of an Example 
mentioned below in the parenthesis by 
reference. 


[0014] 

According to this, the integral value ((theta), 
(phi)) of the angular velocity 
((omega)(theta),(omega)(phi)) to detect by 
gyros (A, B) until it contacts the member (3) to a 
predetermined attitude with a second roll (1m) 
after contacting member (3) to a predetermined 
attitude with a first roll (1s), expresses the 
attitude drift (angle made by the main axle line 
of a both roll) of the second roll (1m) to a first 
roll (1s). 

An operator can measure the attitude drift of 
the second roll (1m) to a first roll (1s) by 
operation of contacting member (3) which 
supported the gyroscope (A, B) with a first roll 
(1s), and contacting this member subsequently 
with a second roll (1m)). It can measure easily 
and quickly. 

The angular resolution of a gyroscope (A, B) 
is 0.01 degrees or less by the fibre optic 
gyroscope, for example, and makes the angle 
measurement of high accuracy possible. 

The attitude drift measured value of high 
accuracy can be obtained. 


[0 0 15] 
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[0015] 

High accuracy is required of a measurement of 
a roll parallelism. 

For example, when the one end of the roll of 
2000 mm length deviates, the amount of 
permissible deviations is about 0.5 mm. 

In an angle of anomaly, it is equivalent to 
degrees (1.5/100). 

A 0.01 degrees or less angular resolution 
fulfills this request accuracy. 
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[0016] 

(2) The roll parallelism measuring instrument of 
this invention used for this measurement has 
Gyroscope (A, B); Four contactors whose front 
ends for contacting with the curved surface of a 
roll (1s, 1m) exists on the same flat surface (4a- 
7a, or 4b-7b); Member (3) which supports an 
above-mentioned gyros (A, B) and contactors 
(4a-7a, or 4b-7b); Resetting indication-means 
(12); 

and, angle drift information formation means 
(15) to be connected to an above-mentioned 
gyroscope (A, B) and indication input means 
(21), and to form the angle drift information 
((theta), (phi)) depending on an angle variation 
of above-mentioned supporting-member (3) 
based on the signal of this gyros (A, B) in 
response to an indication (ON) of this indication 
input means (21);. 
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[0017] 

According to this, when an operator installs 
supporting-member (3) to a first roll (1s) so that 
four front ends of a contactors (4a-7a) may 
contact simultaneously with the peripheral 
surface of a first roll (1s), the flat surface in 
which four front ends of a contactors (4a-7a) 
exist becomes parallel to the main axle line of a 
first roll (1s). 

That is, supporting-member (3) is set to a 
predetermined attitude (parallel) to the main 
axle line of a first roll (1s) automatically. 

If an operator imparts a command (ON) by 
indication input means (12), angle drift 
information formation means (15) will form 
angle drift information. 

The difference ((theta) (phi)) between angle 
drift information (0, 0) obtained when making 
supporting-member (3) to the predetermined 
attitude with the first roll (1s) as mentioned 
above and angle drift information ((theta), (phi)) 
obtained when setting as the predetermined 
attitude to the second roll (1m), is obtained as 
the attitude drift of the second roll (1m) 
opposing to the attitude of a first roll (1s). 
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Therefore an operator contacts supporting- 
member (3) to a predetermined attitude with a 
first roll (1s), and contacts the contactor (4a-7a, 
or 4b-7b) of supporting-member (3) 
subsequently to a predetermined attitude with a 
second roll (1m). 

The attitude drift (theta) ((phi)) of the second 
roll (1m) to the attitude of a first roll (1s) can be 
measured easily and quickly thereby. 

Since the angle measuring accuracy by the 
gyroscope (A, B) is high, it can obtain a highly 
accurate parallelism measured value ((theta), 
((Phi)). 


[0 0 18] 
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[0018] 

The roll with the surface shape with rolls various 
because of a meanderer control used for a 
continuous conveyance installation by the way, 
is used. 

As a roll surface shape, as shown in (b) of 
Figure 7, straight crown roll, sin crown roll, taper 
crown roll, narrow body roll, etc. are mentioned. 

However since any type roll also has a 
symmetrical shape to a centerline (intermediate 
point), when an above-mentioned roll 
parallelism measurement is implemented, it can 
measure without error when 4 contactors (4a- 
7a, or 4b-7b) are contacted so that the center of 
them (4 points) may coincide in the centerline 
(intermediate point) of a roll. 

(3) even when the drift angle of roll 
parallelism is measured using an ideal gyro with 
a very small error, the gyro precession (alpha) 
by earth autorotation will be produced if the 
duration elapses during a measurement. That 
is, since it is (alpha) =360/24*sinL [degree/hour] 
(Wherein, L; Latitude), the precession is 
produced with time in Latitude except for the 
equator. 

Moreover, a temperature drift is in a gyro 
itself. 

Then the roll parallelism measuring instrument 
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of the Preferred Embodiment of this invention 
has Gimbal which hangs rotatably and supports 
a gyroscope (A, B) to the biaxial which crosses 
orthogonally;. 

Angle drift information formation means (15) 
carries out the automatic measurement of the 
drift velocity (RV (theta), RV (phi)) of the signal 
of a gyroscope, and corrects angle drift 
information ((theta), (phi)) corresponding to this 
drift velocity (RV (theta), RV (phi)). 


[0019] 

Figure 3 shows an example of the angle signal 
drift which is generated by a fibre * optic * 
gyroscope when supporting-member (3) 
remains still. 

This example, the measurement signal (in the 
illustrated example, angle signal) which is 
generated by a gyro is unstable for 3 minutes 
after supplying a power supply to a gyroscope. 

After 3 minute passage, the angle signal level 
goes up at a predetermined rise speed, 
(substantially linear). And an angle signal level 
is set to a saturation trend after 15 minute 
passage. 

It becomes nonlinear. 

Then, with the preferred embodiment of this 
invention, the drift velocity (RV (theta), RV (phi)) 
of an angle signal is computed from 3 minute 
passage after supplying a power supply to a 
gyroscope, to 8 minute passage (calibration 
period). 

And a roll parallelism is measured 
(calculation of the amount of attitude drift of the 
second roll (1 m) to the attitude of a first roll (1 s)) 
from 8 minute passage with the substantially 
fixed drift velocity to 15 minute passage. 

The obtained amount (theta) ((phi)) of attitude 
drift is corrected corresponding to the drift 
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[0020] 

The other objective and feature of this invention 
will become clear by the following explanation of 
the Example referring to drawings. 

[0021] 


[Embodiment] 
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[Example] 

The appearance of one Example of the roll 
parallelism measuring instrument of this 
invention is shown in (a) of Figure 2. 

The gyro unit 8 is built in the housing 3 of a 
measuring device 2. 

The housing 3 is a rectangle-like. 

The contactors 4a-7a, or 4b-7b are fixed to 
one wall surface (an object surface is called 
below). 

The distance between the object surface and 
the front ends of the legs 4a-7a, or 4b-7b is the 
same. 

The front ends of the contactors 4a-7a, or 4b- 
7b are on the same flat surface. 


[0023] 

The back of roll 1s and the housing 3 contacted 
with it which is seen from the back (surface 
opposing to object surface) side of the housing 
3 is indicated in (a) of Figure 1 . 

Those side face is shown in (b) of Figure 1 . 

As shown in (a) of Figure 2, and (a) of Figure 
1 , the object surface of the housing 3 becomes 
parallel to roll 1s axle-line main Lis in the 
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condition of having made each front end of 
contactors 4a-7a respectively contacting with a 
roll 1s peripheral surface (curved surface). 

Since the reference line L2 of the housing 3 is 
parallel to the object surface, the reference line 
L2 of the housing 3 becomes parallel to roll 1 s 
axle-line main Lis. 

In addition, as shown in (b) of Figure 7 as (2)- 
(4), when a curve or a taper is in a roll end part, 
the centre point of the direction of a longitudinal 
direction (L2) of the housing 3 is aligned to the 
intermediate line of a roll (alternate long and 
short dash line on (b) of Figure 7), and each of 
the contactors 4a-7a, or 4b-7b is simultaneously 
contacted with a roll peripheral surface so that 
neither the contactors 4a-7a, nor 4b-7b may be 
opposed to this end part. Thereby the 
reference line L2 of the housing 3 becomes 
parallel to roll 1s axle-line main Lis not based 
on a roll shape. 

This condition is expressed that the housing 3 
is set to a predetermined attitude to roll 1s. 
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[0024] 

In this Example, the size of the housing 3 of a 
measuring device 2 was set to 280(height) 
*280(depth) *1000(width) mm so that it might be 
suitable for the parallelism measurement 
between rolls of the roll row where plural rolls 
were arranged in parallel, as shown in (a) of 
Figure 7, the roll width of 2000 mm and 200 mm 
of the diameters of a roll, for example. 

The width of the housing 3 is set to the nearly 
half of the roll width measured in order to take 
the large space between contactors sufficiently 
as mentioned above. 
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[0025] 

In this Example, the deviation of the attitude of 
the housing 3 to the attitude of the housing 3 
when contacting contactors 4a-7a with the 
peripheral surface of the reference rolls 1s (drift 
of a parallelism : The angle made by the main 
axle line of the comparative rolls 1 m opposing 
to the main axle line of the reference rolls 1s) 
when the contactors 4a-7a, or 4b-7b were 
contacted with the peripheral surface of 1m 1- 
1 m3 (each is only declared to be 1 m below) of 
comparative rolls, is expressed with the 
relative difference (the horizontal deflection 
angle (theta) is called below) of the angle of the 
reference line L2 to x and z vertical surface, and 
the relative difference (the vertical deflection 
angle (phi) is called below) of the angle of the 
reference line L2 to x and y horizontal surface. 

As shown in (c) of Figure 1 and (d), if it 
assumes that the comparative roll 1m was 
moved in parallel and is moved to the position 
of the reference rolls 1s, the horizontal 
deflection angle (theta) is an angle (theta) made 
by the projection line when projecting main axle 
line of reference standard and a comparative 
rolls 1s and 1m onto x and y horizontal surface, 
as shown in (d) of Figure 1 . 

The vertical deflection angle (phi) is an angle 
(phi) made by projection line when projecting 
main axle line of reference standard and a 
comparative rolls 1s and 1m onto x and z 
vertical surface, as shown in (c) of Figure 1. 
Since the horizontal deflection angle (theta) and 
the vertical deflection angle (phi) is different in 
the direction (orthogonal direction), the gyro unit 
8 is equipped with two gyro A and B. Then it 
was made to measure the horizontal deflection 
angle (theta) by gyro A, and the vertical 
deflection angle (phi) by gyro B. 
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[0026] 

The gyro configuration of A and B in the gyro 
unit 8 is shown in Figure 4. 
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Gyro A and gyro B are respectively the fibre * 
optic * gyroscope JG-35FD of the Japan 
Aviation Electronics Industry, Ltd. K.K. 

Each gyroscope is supported by the housing 
3 via the gimbals which has a rotation versatility 
to vertical and horizontal 2 axes. 

If the attitude of the housing 3 is defined so 
that the reference line L2 of a measuring device 
2 (housing 3) may become parallel to 
horizontal-axis x-x, the gyro itself is suspended 
in the vertical direction with a tare weight by the 
gimbals. 

The attitude of the housing 3 at this time is an 
attitude shown in (a) of (a) of Figure 2, and 
Figure 1 , and (b) approximately. 
However, gyro A detects the angular velocity 
(omega) (theta) of vertical-axis z periphery, and 
computes an angle (theta) by integral of an 
angular velocity (omega) (theta). 
Gyro B detects the angular velocity (omega) 
(phi) of horizontal-axis y periphery, and 
computes an -angle (phi) by integral of an 
angular velocity (omega) (phi). 


[0027] 

In addition, when a laser light is guided to the 
one end of the optical fibre (fibre coil) rolled on 
the cylinder, and is made a clockwise light and 
the laser light was also guided to the other end 
and is made an anticlockwise light, the fibre * 
optic * gyroscope JG-35FD utilizes the "Sagnac 
effect" that a phase difference arises among 
both 2 light waves of clockwise and 
anticlockwise which transmitted the optical loop 
when this whole optical system is rotated. 
In order to compare this phase difference 
proportional with an angular velocity, this phase 
difference is converted into an angular velocity, 
and an angle (angular-velocity integral value 
from the time of a reset-input) is obtained 
integrating an angular velocity in this 
gyroscope. 

Angular-velocity information and angle 
information are output. 
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[0028] 

Referring to (a) of Figure 2 again, the treater 10 
is connected to the gyro unit 8 via wire harness 
20. 

In this Example, taking the efficiency at the time 
of usage into consideration, a roll parallelism 
measuring instrument is divided into a 
measuring device 2 and the treater 10. 

The both are connected with wire harness 20. 

The digital indicator 13, the power supply 
switch 11, the reset switch 12, etc. are 
configured in the console panel of a treater 10. 

There is a fibre * optic * gyro and a battery 14 
(device power supply) for using for the treater 
10 in the treater 10. 

In addition, it has the controlling circuit which 
consists of ROM 17, CPU 15, RAMI 6, etc. which 
memorised a program, a calculation formula, 
and the character data for the automatic 
measurement of the gyro precession by earth 
autorotation, the roll measurement, and the 
display control. 

Since only the fibre * optic * gyroscopes A 
and B and the gimbals are built in the housing 3 
of a measuring device 2, it is light. 

The contact or the maintaining to a roll can be 
performed easily. 
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[0029] 

On the characteristic of a fibre * optic * 
gyroscope, there are time restrictions until 
completing a measurement after switching on 
the gyro power supply of A and B. 

The gyro drift characteristic of A and B is 
shown in Figure 3. 

In Figure 3, 3 minutes after switching on the 
gyro power supply of A and B is a warm-up time 
to stabilise a gyroscope. 
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5 minutes from 3 minute passage to 8 minute 
passage is the period (calibration time) which 
carries out automatic measurement of the rate 
(Earth Rate) of earth automatic in the position 
(Latitude) which uses a gyroscope. 

The drift velocity (degrees/sec) of an angle 
measured value is computed in this period. 

7 minutes from 8 minute passage to 15 
minute passage is the period which can 
measure the horizontal deflection angle (theta) 
of the comparative rolls 1m (1m1-1m3) and 
the vertical deflection angle (phi) to the 
reference rolls 1s using gyro A and gyro B. 

If a time elapses more than this, since the 
gyro fibre * optic section of A and B will 
generate heat by the laser light, the 
measurement accuracy of a gyroscope 
reduces. 

That is, the linear drift zone of a gyroscope is 
3 minutes to 15 minutes after power-supply- 
switch-on. 

When there are many numbers of a 
comparative roll, and 7 minutes or more is 
required for measuring the horizontal deflection 
angle (theta) of comparative rolls of full, and the 
vertical deflection angle (phi), a gyro power 
supply is once turned off. The method of 
restarting the measurement about the 
remaining comparative roll after the fibre 
cooling is taken. 
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[0030] 

The profile of a control of CPU1 5 shown in (b) of 
Figure 2 and arithmetic processing is shown in 
Figures 5 and 6. 

The measurement person installs first the 
measuring device 2 of a roll parallelism 
measuring instrument to the center-section 
peripheral surface of the reference rolls 1s. 

The power supply switch 11 in the operating 
panel of a treater 10 is made "ON". 
Required voltage is applied to the electric 
element in a treater 1 0 by ON of a power supply 
switch 11. 
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CPU15 executes initialisation, when the 
operating voltage was applied. 
That is, the data of a register and a table 
(memory zone: it is assigned inside RAM and 
RAMI 6 of CPU1 5) are set at an initial value. An 
output port is set as the signal level at the time 
of standby (step 1 ). 

Hereafter, in a parenthesis, the word a "step" 
is abbreviated and only a step number is 
mentioned. 
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[0031] 

Next, as for CPU15, the set switch 12 waits to 
switch from OFF to ON (2). 

The set switch 12 impresses the operating 
voltage to a boiled fish paste, and gyro A and 
gyro B to ON (3). 

That is, the gyro power supply of A and B is 
made to ON (3). 

Thereby, the controller inside gyros A and B 
starts calculation of an angular velocity, and 
integral of an angular velocity (0 point of the 
horizontal axis of Figure 3). 

CPU 15 starts clocking A (measurement of 
elapsed time. The clocking value is A) at the 
same time it makes the gyro power supply of A 
and B to ON (4). 

And it waits for clocking value A to become 
180 seconds (3 minutes) (5). 

In order to perform an high accurate 
deflection-angle measurement, warming-up is 
needed until the fibre * optic * gyroscopes A and 
B are stabilized. 

For these 180 seconds, CPU15 displays 
"WAIT" to an indicator 13 (4). 
CPU15 reads display data from ROM17, and 
imparts it to an indicator 13 via I/O& buffer. 
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The measurement person prepares the attitude 
of the housing 3 so that all of the front ends of 
the four contactors 4a-7a which protrude from 
the object surface of the housing 3 of a 
measuring device 2 may contact with the roll 
peripheral surface of the reference rolls 1s 
utilizing the period of this "WAIT" (The position 
which all of contactors 4a-7a do not rattle is 
looked for). A measuring device 2 is held in the 
attitude. 

This needs to be finalized during "WAIT" 
period. 

[0033] 

When clocking value A becomes 180 seconds, 
CPU15 directs the transfer of angle data (theta) 
and (phi) to gyro A and gyro B. 
In response to this, gyro A and gyro B transmits 
the angle data (theta) and (phi) (angular velocity 
(omega) (theta) and (omega) (phi) integral 
value) to CPU15 at that time. 

CPU15 registers the obtained angle data 
(theta) and (phi) on respectively registers Rl 
(theta) and Rl (phi), and displays "HOLD", angle 
data (theta), and (phi) on the indicator 13 (6). 

These angle data are the angle value in the 
position for 3 minutes of the horizontal axis of 
Figure 3. 
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[0034] 

CPU15 waits until clocking value becomes 480 
seconds (8 minutes) there (7). 

When clocking value A becomes 480 
seconds, CPU 15 directs transfer of angle data 
(theta) and (phi) to gyro A and gyro B. 
In response to this, gyro A and gyro B 
transmitted the angle data (theta) and (phi) 
(angular velocity (omega) (theta) and (omega) 
(phi) integral value) to CPU 15 at that time. 

CPU15 registers the obtained angle data 
(theta) and (phi) respectively on registers RE 
(theta) and RE (phi) (8). 

These angle data are the angle value in the 
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position for 8 minutes of the horizontal axis of 
Figure 3. 

Next, CPU15 computes drift-velocity 
(RE(theta)-RI (theta))/(480-1 80) and (RE(phi)- 
RI(phi))/(480-180), and respectively registers on 
registers RV (theta) and RV (phi) (9). 

These drift velocities are the value which 
divided the difference of the angle value of the 3 
minute position and the 8 minute position of the 
horizontal axis of Figure 3 by the time difference 
between both positions, and express the drift 
velocity during a calibration period (3 minute 
position - 8 minute position). 


[0035] 

Next, CPU 15 directs a reset to gyro A and gyro 
B (10). 

Gyro A and gyro B initialise an angular-velocity 
integral value to zero responding to this. 

The re-start of the integral from 0 is carried 
out. 

The condition of having carried out the 
attitude with which the four contactors 4a-7a 
contacted the housing 3 to the reference rolls 1s 
was set to the angle reference value (0) 
thereby. 

CPU15 saves the clocking value A at a 
register RTS (11). The angle value ((theta) 
(phi)) being displayed is updated to 0, and also 
updates "HOLD" being displayed to "MOVE" 
(12). 

And CPU15 waits until the memory switch 21 
is turned on (13). 

The measurement person sets the housing 3 
apart from 1s of reference roll. 
And it sets as the attitude by which four 
contactors 4-7 contacted all with the peripheral 
surface of roll 1m1, to the first comparative roll 
1m1 for example. 
The memory switch 21 is set once as ON in 
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[0036] 

The measurement person sets the housing 3 
apart from the reference rolls 1s. The angular 
velocity (omega) (theta) (omega) (phi) which 
generated to the housing 3 is integrated by gyro 
A and gyro B continuously until it contacts to 1 
1 m of first comparative rolls. Therefore, when 
the measurement person makes the memory 
switch 21 to ON as mentioned above, the angle 
data (integral value) of gyros A and B express 
the horizontal deflection angle (theta) and the 
vertical deflection angle (phi) of axle-line main 
L1 m of the first comparative roll 1 ml to axle-line 
main Lis of the reference rolls 1s, 
However, the amount of drift RV (theta) 
between the time (clocking value A) written in 
the register RTS at step 11 and time passage so 
far * (the present clocking value A-RTS), and 
RV(phi) * (the present clocking value A-RTS) 
are contained. 

RTS is time value which the data of a register 
RTS express. 


[0037] 

Figure 6 is referred. 

If the memory switch 21 is turned on, CPU15 
directs the transfer of angle data (theta) and 
(phi) to gyro A and gyro B. 
In response to this, gyro A and gyro B transmit 
the angle data (theta) and (phi) (angular velocity 
(omega) (theta) and (omega) (phi) integral 
value) to CPU 15 at that time. 
CPU15 computes Correction value which 
subtracted the obtained amount of drift from the 
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angle data (theta) and (phi) (theta) -RV(theta) * 
(the present clocking value A-RTS), (phi) - 
RV(phi) * (the present clocking value A-RTS). It 
registers on registers RM (theta) and RM (phi). 

It updates angle display value (14) to the 
value RM (theta) and RM (phi) which are 
expressed by the data of registers RM (theta) 
and RM (phi). 

These value are the horizontal deflection 
angle (theta) and the vertical deflection angle 
(phi) which carried out automatic correction of 
the gyro drift of the first comparative roll 1m1 to 
the reference rolls 1s. 
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[0038] 

Next, CPU15 increments the reading printing 
.address of the table currently assigned to 1 
memory zone of RAMI 6 one time (15), and the 
data of registers RM (theta) and RM (phi) are 
registered there (17). 


[0039] 

However, before that, it is checked whether 
clocking value A is less than 900 seconds (1 6), 
When it is less than 900 seconds, above- 
mentioned data are registered. If clocking value 
A is 900 seconds or more (outer side of the 
linear drift region of Figure 3), since a measure 
constant error will become large, "ERROR" is 
registered (21). "MOVE" being displayed and an 
angle display are altered into "ERROR" (22). 

In addition, when becoming such, the 
measurement person turns OFF the set switch 
12. 

It waits until gyro of A and B are cooled. After 
cooling sufficiently, the housing 3 is installed to 
the reference rolls 1 s. What is sufficient is just to 
make the set switch 12 again to ON. 

Thereby, three or less above-mentioned step 
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is executed as mentioned above. When a 
display changes to "MOVE" from "HOLD", the 
housing 3 is installed to comparative-roll 1mi 
with "ERROR" display. What is sufficient is just 
to make the memory switch 21 at once to ON. 
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[0040] 

Now, assuming clocking value A is still less than 
900 seconds, the process which follows the 
above-mentioned step 17 is demonstrated. 
Next, the measurement person sets the housing 
3 apart from 1 1 m of first comparative rolls. 
And it sets as the attitude by which all of the 
four contactors 4-7 contacted with the 
peripheral surface of roll 1 m2, to second 
comparative roll 1m2 for example. 

The memory switch 21 is set as ON (second 
ON) in the condition. 

If CPU15 passes through a process (above- 
mentioned) of step 1 7, it will wait until the switch 
21 is turned on (18-20). The above-mentioned 
steps 14-17 are executed in response to 
second ON of a switch 21. The horizontal 
deflection angle (theta) and the vertical 
deflection angle (phi) which carried out 
automatic correction of the gyro drift of the 
second comparative roll 1 m2 of reference roll 1 s 
are computed. 

A display is updated (14). And addition writing 
is carried out at a table (15-17). 

The measurement person thus moves the 
housing 3 to the 3rd comparative rolls 1 m 3, the 
4th comparative roll 1m4 and *** comparative 
roll sequentially until a display is set to 
"ERROR". It sets as an above-mentioned 
predetermined attitude to a roll. The memory 
switch 21 is set as ON. By repeating above- 
mentioned operation, the horizontal deflection 
angle (theta) and the vertical deflection angle 
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(phi) of each comparative roll opposing to the 
reference rolls 1s (drift correction settled thing) 
are displayed on the indicator 13. And it is 
written in memory table on RAMI 6. 


[0041] 

If "ERROR" is displayed by the indicator 13, the 
measurement person will turn OFF the set 
switch 1 2 there. 

The housing 3 is re-installed after a 
predetermined cooling time at the reference 
rolls 1s. The set switch 12 is again made to ON. 

When a display changes to "MOVE" from 
"HOLD" after that, What is sufficient is just to 
restart the housing 3 a measurement from 
comparative-roll 1mi with "ERROR" display. 


[0042] 

Measurement data are held during ON of a 
power supply switch 11 at memory table 
(RAM16). 

After finishing a required measurement of all 
rolls, or when becoming "ERROR" display (in 
the middle of measurement), the set switch 12 
is turned OFF (it does not necessarily need to 
turn OFF. 

However, it is desirable to turn OFF in order 
to cool gyro A and gyro B). Using recall switch 
22 and the up and down switches 23 and 24, 
the measurement data of full of memory table 
can be displayed on an indicator 13 
sequentially, and can be read out. 


01/01/16 


27/39 


(C) DERWENT 


DERWENT 

JP10-160432-A * 

THOMSON SCIENTIFIC 


[0 0 4 3] 

h^^Z-tyWo^ KPU15 

TK^RMA^l (&l#fc 

W\Z ijxtfJttSEo -;H m 1 ) 
tU (19, 23~25),i 
7K^©f-^ (K!i7bi 

&tti±| LT^S 1 3 
d^-fS (26), 


[0043] 

If a recall switch 22 switches from OFF to ON, 
CPU 15 sets the read-write address RMA of 
memory table to 1 (Comparative roll measured 
on first watch : according to above-mentioned 
explanation, it is 1 1m of comparative rolls) (19, 
23,-25). Data of this address (Horizontal 
deflection angle (theta) and vertical deflection 
angle (phi) which carried out drift correction : 
Data written in at step 17) were read out, and 
were displayed on an indicator 1 3 (26). 
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[0044] 

If the up switch 23 is turned on once when a 
recall switch 22 is ON, CPU 15 increments the 
read-write address RMA of a memory table one 
time (23, 27, 28). The data of this address are 
read and displayed on an indicator 1 3 (29). 

Therefore, the measurement data of a 
memory table are sequentially displayed by the 
measured turn by repeating the one-time ON of 
the up switch 23. 

If the down switch 24 is turned on once when 
a recall switch 22 is ON, CPU15 decerements 
the read-write address RMA of a memory table 
one time (23, 27, 31, 32). The data of this 
address are read and displayed to an indicator 
13(33). 

Therefore, the measurement data of a 
memory table are sequentially displayed by 
repeating the one-time ON of the down switch 
23 (in reverse order of the order of 
measurement. 


[BRIEF EXPLANATION OF DRAWINGS] 
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[FIGURE 1] 

(a) is the back elevation showing the condition 
of having installed the measuring device 2 
shown in Figure 2 with the predetermined 
attitude the reference rolls 1s. (b) is a side view. 

(c) is the front elevation showing the vertical 
deflection angle (phi) of the comparative roll 1 m 
to reference roll 1s at the time of carrying out 
the parallel movement of the comparative roll 
1 m in the position of reference roll 1 s. 

(d) is the plan view showing the horizontal 
deflection angle (theta) of the comparative 
rolls 1m opposing to reference roll 1s. 


[12] 


[FIGURE 2] 

(a) is the perspective diagram showing the 
appearance of one Example of this invention. 

(b) is the block diagram showing the structure of 
the electric system of this Example. 
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[FIGURE 3] 

It is the diagrammatic chart which shows the 
amount of drift to the time of the fibre * optic * 
gyros A and B shown in (b) of Figure 2. 


[m4] [FIGURE 4] 
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[FIGURE 5] 

It is the flowchart which shows a part of 
measurement control of CPU15 shown in (b) of 
Figure 2, and arithmetic processing. 
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[FIGURE 6] 

It is the flowchart which shows the remainder of 
a measurement control and arithmetic 
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processing of CPU15 shown in (b) of Figure 2. 


[FIGURE 7] 

(a) is the perspective diagram showing the steel 
plate of a strip-shaped steel-plate conveyance 
installation, and configuration of a roll. 

(b) is the plan view showing the example of a 
shape of the roll used. 


[EXPLANATION OF DRAWING] 

1 s: Reference roll 

1m, 1m1-1m3:comparative roll 

2: Measuring device 

3: Housing (gyro supporting member) 

4a-7a, 4b-7b:contactor 

8: A gyro unit 

1 0: Treater 

1 1 : Power supply switch 

12: Set switch 

13: Indicator 

14: Battery 

15:CPU 

16: RAM 

17:ROM 

20: wire harness 
21:memory switch 
22: Recall switch 
23:up switch 
24: Down switch 
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[FIGURE 3] 
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Vertical axis: angle(degree) 

Horizontal axis: Angle drift at standstill time, Time (minute) 

(left to right): Warming-up duration, calibration duration, measuring-possible 

duration 

Linear drift region 
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[FIGURE 1] 
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(C) : Vertical dedeflection angle 

(D) : Horizontal dedeflection angle 

[El 4] [FIGURE 4] 
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Left(top to bottom): gimbals, a fixer to a housing 3 f gimbals, a fixer to a housing 3 
Right (top to bottom): bearing BR (outer race fixing), bearing BP, gyro A (fiber 
optic gyro), gyro B 

[07] [FIGURE 7] 
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(a) : 1m1 comparative roll 1,1s reference roll, 

strap-shape steel plate, Roll (1m2 comparative roll 2, comparative roll 3) 

(b) : straight roll, sin crown roll, linear, tapered crown roll, narrow body roll 
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[FIGURE 2] 
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1s: Reference roll 

2: Measuring device 

3: Housing (gyro supporting member) 

4a-7a, 4b-7b:contactor 

8: A gyro unit (gyro A, gyro B) 

10: Treater 

11 : Power supply switch 
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12: Set switch 
13: Indicator 
14: Battery 
20: wire harness 
21 :memory switch 
22: Recall switch 
23:up switch 
24: Down switch 

(b) angle data, Power & control signal 
im5] [FIGURES] 
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[FIGURE 6] 
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pA, B J; 9 ^£t: 0 ^ 0 : Angle 0 , <f> are taken from gyroscope A 

and B 

RM 9 s RM(f>£^7F : RM 0 , RM<J> are indicated 

r-^f^^©7 KU* RMA(CRM0, RM*£»#i&^ : RM 0 , RM <f> to 
be written in to address RMA of data table 

x — * x — vOi'tf) 7F>^ RMA H ERROR t : ERROR to be written in 
to address RMA of data table 

ERROR icSEl&r : Indication angle reset to ERROR 
x— zf/^(D RMA <D*f—#$:%t7F : Data of RMA of table to be indicated 
dT ^Wfifh : dT time lapse waiting 
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